The purpose of this paper is to report a summary of the results of a study which examined the appropriateness of using business school students as surrogates for IT professionals by comparing cognitive styles, physiological characteristics, and basic demographic data among the two groups.
INTRODUCTION
his study examined the appropriateness of using business school students as surrogates for IT professionals using three cognitive style measurement instruments, two physiological tests with laterality, and basic demographic data. Cognitive style refers to the way individuals think, perceive and remember information. The research methodology is a repeated measures experimental design performed using 77 participants. The participants included 40 undergraduate/ graduate business majors and 37 information technology professionals. The instruments used include: 
PRIOR RESEARCH
Information systems researchers recognize the importance of individual learning styles. Mehigan and Pitt reported two different studies of learning style, one in 2010 and the other in 2012. Bachari, Abdelwahed, and Adnani (2012) and Gunduz and Ozcan (2010) examined the importance of learning style in training. Alaka (2011) This study expands on prior work (Jung 1938) , (Mason and Mitroff 1973) , (Myers and McCaully 1985) , and (Sein and Robey 1993) by examining learning style as a construct to compare business students with information systems professionals to determine if business students are sufficiently similar to information systems professionals and appropriate, therefore, to be used as surrogates.
RESEARCH METHODOLOGY
The experimental design was a repeated measures design, also referred to as a within-subjects design. This design involves exposing the same subject to multiple treatments; in this case, psychological and physiological tests. The experimental design repeatedly treats each subject. The variations caused by different treatments are reflected by differences within the same person's performance, rather than between different groups. Each subject in this study completed several pencil and paper tests including the MBTI, LSI, and HIPS in a randomly assigned manner.
Moderating variable data was collected using separate questionnaires; one designed for student data collection and the other for IT professional data collection. The demographic data collected from the students included age, sex, college major, number of college hours completed, year in college, undergraduate degree for those students that were in graduate school, current or final college GPA, and ethnicity. In addition, data collection included measurements about the subject's physiological characteristics. These included diagnosis of dyslexia, the wearing of corrective lenses, and if the subject was hard of hearing. These were of importance as they have to potential to impact the subject's performance on the dichotic listening task and the tachistoscopic task. The questionnaire provided to the professionals was very similar with minor exceptions. The professionals were also asked to provide their job title, along with the number of years of work experience since college graduation.
STATISTICAL HYPOTHESES
A correlation matrix was generated which compared results from the dichotic listening task, tachistoscopic task, and the laterality index with cognitive style as measured by the MBTI, HIPS, and LSI. In addition, the tests included discriminant analysis using left-brain, integrated-brain, and right-brain dominant subsets as the three groups. The classifications of the three groups were on the derived laterality index, the dichotic listening index, the tachistoscope index, and the handedness index. The null hypotheses were:
H1:
No statistical relationship exists between cognitive style as measured by the LSI and cerebral dominance.
H2:
No statistical relationship exists between cognitive style as measured by the MBTI and cerebral dominance.
H3:
No statistical relationship exists between cognitive style as measured by the HIPS and cerebral dominance.
A major goal of this research effort was to compare results of the cognitive style instruments as they are commonly used in IT research. Hypothesis 4, 5 and 6 consider the relationships among the cognitive style instruments. The null hypotheses are: The Clute Institute
H4:
No statistical relationship exists between cognitive style instruments MBTI and LSI.
H5:
No statistical relationship exists between cognitive style instruments MBTI and HIPS.
H6:
No statistical relationship exist between cognitive style instruments LSI and HIPS.
A correlation matrix comparing the cognitive style measures was used to test hypotheses 4, 5 and 6. This provided an indication of whether a relationship existed between the subscales of the instruments in what they measure.
RESULTS OF THE STUDY
The following section discusses the findings of the previously stated hypotheses with a summary presented in Table 1 . Testing of hypotheses 1, 2 and 3 was accomplished by two methods. A correlation matrix compared results from the cerebral dominance measurements with the multiple cognitive style measurements and a threegroup discriminant analysis was performed using left-brain, integrated-brain, and right-brain dominant subsets. The basis for the three groups was on the derived laterality index, the dichotic listening index, the tachistoscope index, and the handedness index.
Hypothesis 1
Hypothesis 1 stated that no statistical relationship existed between cognitive style (as measured by the LSI) and cerebral dominance. When looking at the same correlation for each group, none of the correlations were significant at the .01 level. Only the IT professionals had a high classification rate using the LSI as the discriminator. Of the IT professionals, 86.49% correctly classified into the proper laterality categories using LSI as the discriminator. The majority of the other correct classification percentages were 50% or below. From these two statistical tests, it is apparent that a statistical relationship does not exist between the LSI and cerebral dominance.
Hypothesis 2
Hypothesis 2 stated that no statistical relationship existed between cognitive style (as measured by the MBTI scales) and cerebral dominance. There were no correlations that were significant at an alpha of .01. Discriminant analysis was slightly better than the LSI discriminant analysis, although still not at an acceptable level. The highest correct classification percentage of 78.38% was again using the Laterality index on IT professionals. The dichotic index may be fairly strong with correct classification percentages ranging from 57.50% for the business majors up to 62.16% for the IT Professionals. From these tests, a statistical relationship does not exist between the MBTI scales and cerebral dominance.
Hypothesis 3
Hypothesis 3 stated that no statistical relationship existed between cognitive style (as measured by the HIPS) and cerebral dominance. This hypothesis is a very important one since one would expect direct correlations between a pencil and paper test that purportedly measures cerebral dominance and physiological tests that purportedly measure cerebral dominance. There was only one correlation that was significant at the .01 level. For IT professionals, handedness had a -.49 correlation with left-hemisphere dominance which was significant at a p = .001. This significant correlation is not important based on the history of handedness being a confounding factor in cerebral dominance studies.
HIPS as a discriminator for cerebral dominance was not very strong. The highest correct classification percentage was 75.68% for IT professionals using the handedness index. This was not unexpected since the highest correlation found was with the handedness index in the IT professionals group. The business major percentage was 60.53%. Thus, no statistical relationship exists between the HIPS instrument and the physiological measurements of cerebral dominance.
Hypothesis 4
Hypothesis 4 stated that no statistical relationship existed between the cognitive style instruments (as measured by the scales of the MBTI and LSI). The LSI scale of CE (concrete experience) correlated with several of the MBTI scales. When examining the IT professionals subset, a correlation of -.24 existed. In addition, the correlation of .38 between the MBTI and LSI as significant in the current study at .023. Based on the instability of these correlations, the conclusion is that consistent relationships do not exist between the MBTI and LSI scales.
Hypothesis 5
Hypothesis 5 stated that no statistical relationship existed between the cognitive style instruments (as measured by the MBTI and HIPS). Several correlations existed between the HIPS left and right scales with the MBTI scales. Positive correlations were indicated with the right scale. Negative correlations existed with the left scale. These correlations were significant at the .05 vel. The direction of these relationships are consistent with the beliefs that intuitives are more right brain dominant in their actions.
Hypothesis 6
Hypothesis 6 stated that no statistical relationship existed between cognitive style instruments (as measured by the scales of the LSI and the scales of the HIPS). This hypothesis encountered the same stability problem with the LSI as experienced in previous hypothesis tests involving the LSI. Although significant correlations existed with the HIPS left and integrated scale for several of the entries, the correlations did not remain significant for all groups. Consequently, this hypothesis is not rejected. A significant relationship did not exist between any of the LSI scales and the HIPS scales. The LSI was established to have very unstable correlations with other cognitive style instruments. 
IMPLICATIONS and CONCLUTIONS
The objective of this research was to identify in IT research both the instruments which do measure what they are purported to measure and to identify those instruments which have limitations regarding their results. Strengths and weaknesses of the instruments and methodologies were also identified. Comparison of several cognitive style measurement instruments commonly used in information systems research was a major purpose of this study. The determination of the limitations of existing instruments in IT cognitive style research was another goal. This study correlated the results from the pencil and paper instruments with physiological measurements. The purpose of the correlation was to provide evidence of the representativeness of pencil and paper cognitive style surrogate measurements and their correlation to left brain-right brain dominance
The research resulted in a measure of the intercorrelations along with the strengths and weaknesses of the most widely used cognitive style instruments in IT research. In addition, relationships were tested between the subjects' results on the cognitive style instruments and results from the laterality methodologies.
